Key indicators: single-crystal X-ray study; T = 292 K; mean (C-C) = 0.006 Å; R factor = 0.058; wR factor = 0.130; data-to-parameter ratio = 13.2.
Related literature
The aminothiazole ring system is a useful structural element in medicinal chemistry and has found broad applications in drug development, see: Fortuna et al. (1988) ; Frank et al. (1995) ; Karl et al. (1983) ; Tsuji & Ishikawa (1994) .
Experimental
Crystal data 
Data collection
Bruker SMART CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.854, T max = 0.918 14507 measured reflections 5235 independent reflections 2855 reflections with I > 2(I) R int = 0.042 Refinement R[F 2 > 2(F 2 )] = 0.058 wR(F 2 ) = 0.130 S = 0.97 5235 reflections 397 parameters H-atom parameters constrained Á max = 0.34 e Å À3 Á min = À0.21 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; y À 1; z; (ii) Àx þ 1; Ày; Àz þ 1.
Data collection: SMART (Bruker, 2004) ; cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SHELXL97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and CAMERON (Watkin et al., 1993) ; software used to prepare material for publication: PLATON (Spek, 2009). 2-(4-Chloro-3-nitrophenyl)-4-(4-chlorophenyl)-1,3-thiazole S. K. Nayak, K. N. Venugopala, D. Chopra, T. Govender, H. G. Kruger, G. E. M. Maguire and T. N. Guru Row Comment The aminothiazole ring system is a useful structural element in medicinal chemistry and has found broad applications in drug development as antiallergies (Karl et al., 1983) , anti-inflammatory (Fortuna et al., 1988) , antibacterial (Tsuji et al., 1994) and anti-HIV agents (Frank et al., 1995] . In view of different applications of this class of compounds, we have undertaken a single-crystal structure determination of the title compound. The compound is completely planar with the nitro group not planar with the 4-chloro-4-nitrophenyl ring to avoid electrostatic repulsion with the chlorine atom in an ortho position, the dihedral twist being 35.4 (3)° and 48.1 (3)° respectively in the two molecules. Relevant torsion angles are given in Table 1 . Figure 1 gives an ORTEP view depicting two molecules (A) and (B) in the asymmetric unit. The C-N bond lengths of the five-membered thiazoyl ring is different indicating that the electrnoic environment around each nitrogen atom is different. The torsion angles N2-C7-C1-C6/N2'-C7'-C1'-C6' and N2-C9-C10-C11/N2'-C9'-C10'-C11'are nearly equal to 180° indicating delocalization of the π electron density between all the three aromatic moieties, namely the thiazoyl ring and the adjacent aryl rings. The crystal structure is stabilized by C-H···O intermolecular hydrogen bonds (between molecules of the 'A' type), each of which are held by C-H···Cl intermolecular interactions (with molecules of 'B' type) between them ( Figure 2 ).
Experimental
A mixture of 4-chloro-3-nitrobenzonitrile, (0.1 mol), thioacetic acid (0.1 mol), boron trifluoride diethyletherate (0.1 mol) and 1,2 dichloro ethane was refluxed for 1 h at 80 C. The reaction medium was quenched with 1 N hydrochloric acid (congo red) and the obtained product i.e 4-chloro-3-nitrobenzothioamide was isolated with dichloromethane. The solvent was evaporated at reduced pressure and the crude product (Yield = 89%) left behind was recrystallized from ethyl acetate. This was taken with 2-bromo-1-(4-chlorophenyl)ethanone (0.1 mol) in absolute ethanol medium was refluxed under nitrogen atmosphere for 2 h at 80 C. Reaction medium was cooled to room temperature and poured into 50 ml of water containing sodium acetate.
The precipitate obtained was filtered and recrystallized from ethanol. (Yield: 92%) and the melting point was 128-129 C.
Refinement
All the aromatic H atoms were positioned geometrically, C-H = 0.93 Å, and refined using a riding model with U iso (H)= 1.2 U eq (C). Fig. 1 . : Molecular structure shows the atom labelling Scheme with displacement ellipsoids for non-H atoms at 50% probability level, hydrogen atoms are arbitary circle. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.28130 (14) −0.08178 (8) 1.08929 (6) 0.0671 (3) S1' 0.55762 (17) 0.57562 (10) 0.65181 (7) 0.0872 (4) Atomic displacement parameters (Å 2 )
0.0729 (7) 0.0615 (7) 0.0633 (7) −0.0124 (5) −0.0007 (5) 0.0185 (5) S1' 0.0982 (9) 0.0881 (9) 0.0658 (7) −0.0012 (7) −0.0043 (6) −0.0207 (6) supplementary materials sup-5
Cl2' 0.0947 (9) 0.0892 (8) 0.1212 (10) −0.0332 (7) −0.0096 (7) 0.0432 (8) Cl2 0.1247 (10) 0.0670 (7) 0.0990 (9) −0.0185 (7 Geometric parameters (Å, °) S1-C8 1.692 (4) C3'-C4' 1.377 (5) S1-C7 1.730 (3) C3'-C2' 1.378 (5) S1'-C8' 1.695 (4) C3'-N1' 1.459 (5) S1'-C7' 1.737 (4) C2'-H2' 0.9300 C8-S1-C7 89.27 (18) C14-C13-Cl2 119.9 (3) C8'-S1'-C7' 89.0 (2) C12-C13- 
